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(57) Abstract: An ultrasonograph for carrying out examination simply 
and quickly while achieving high resolution and high-speed processing, 
an ultrasonic transducer, an examining instrument, and ultrasonograph- 
ing device the subject matter are disclosed. Piezoelectric layers consti- 
tuting an ultrasonic transducer are made of barium titanate (BaTi0 3 ) or 
lead titanate zirconate (PZT) is used and the thickness of each piezo- 
electric layer is 0.1 to 100 urn. The ultrasonograph comprises a drive 
unit for driving one of the piezoelectric layers, a sensing unit for sens- 
ing electric signals generated by piezoelectric layers receiving echos 
from the object subjected to ultrasonic wave transmitted by the driven 
piezoelectric layer, and a processing unit for visualizing the state of the 
subjected object by processing the sensed electric signal. 
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8 b t: «fc & is^^nso c nc «fc t) , ^2»ff^ y 1 1 cd± 

-Ua, Ub N Uch^OSlfWf ^1 1 ©ItBlZji-f So 

1 (Dmmizmm ufc&gp©^^^^ ifc*»<otai^s«4t*o 
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5ifc*<, IH85a % 5 i ^ ti^eti, tiizM ^ £ 
tlffib, dft* A/D ^glfi 6 a, 6i(z#t^t-?>o ^^ts A/ 

HiHb^gy:, 7hU^X*>t (*g^$t h7>7fa-1t) 2 0 9 , 
«^%^9J2 0 1, MfR^MiK^ 2 0 2 , M-^^miH8S2 0 4, ig*g 
^ 2 0 5 a s 205b, 2 0 5 i, M^mM^ 2 7 0, i^iI2 

1 0 *tt5« ±iBM-^fttaSP 2 7 0l±s 1*1 SB « fife i: IT, A/D§£|& 
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^ 2 0 6 a, 2 0 6 b, 2 0 6 i , i?iJ7nt >^ 2 0 7 a, 20 

7 b, 2 0 7 i , i^7Dt '^2 0 8^t5. vh'Jy^t 
>t 2 0 9 ©M®l;:fck^#fcJg*£f£2 1 6 2 
16li, *^7>h218 £^ LTf&S*m 2 1 7 tzg^^ft&o t& 
5 g*f0 2 1 7 4» ti^KS 2 1 4 Lf#3o 

vh'J^Xt>t 2 0 9li, BE«*^*»5>&*4tt*©ffi«*«IIB 2 
21a, 222a, 223a, — , 229a, 230a, 230b, — , 
2 3 0 h*7h'Jy * *tfc£Ug bfc * ©T$> D , * © ^ *i ft © JE S 

2uiit mmm?mtRffi2 o 2 ©suri;: £ * 

fe, ^ft^ft©J±mi;M2 2 1 a|iiS|g4tSi^ifli»8m 

&mmi& 2 0 4 t:i*ns, 2 2 1 a^mii^tis ^ 

fS^<* 2 1 6 §^LttS^t 2 1 7 [*I©^|% 2 1 4KIt5o £cPf§ 2 
15 1 4 tcfcajB#«t^3-UJ±HV^»fe*«Ett:2 1 6^^LTl±m^^ 
gP2 2 1a^{3A^b, £ ftidi; t) ^ ft ^ ft© EE S^&SB 2 2 1 alii 

ft 2 0 114, I±««gB 2 2 1 aftf^^^^igit^ < ,i 

20 ^tiEi&iR^a^ap 2 o 2ti*>ti5o ebi&m ^ sir as 2 0 2 mm 
?^%-~D£tztemm<Di±m&mffl2 2 1 a^£igjR©±, m^^m 
2 0 1 t,#A»nfc®ib«-^§s mnz tifcfcm&m® 2 2 1 aiti 

< © "C & £ „ 

M#tftmmiS 2 0 4ft, JES£&8B 2 2 1 a^Mt^i^If^ 

25 !fcfcH1-a *>©T&£o ^tu^nfe^i^o^tst-Mftaso* 

©ft, ^tiJptiiiBS 205a, 205b, 2 0 5 i tifriiS, 
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mm&2 05 a, 205b, ••, 2 o 5 iii, m^ti^m^m^*? 

tl^n±iip@b, ^n$I^MIS5 2 7 0 ^©A/Dii^ 2 0 6 a N 2 

0 6 b, 2 0 6 i tl^M&mt & 2> 0 A/D 2 
06a, 206b, 2 0 6 i ft, m *» fi it m%im ^ £ A / D b , 

5 £ ti^M-^^aagp 2 7 o fiot^jrD -t v +>- 2 0 7 a, 207b, -, 

2 0 7 i£^;ft,^*ia$< & 

fg-sfflailgfl 2 7 0 ft6D«:7°D-fe y -9" 2 0 7 a, 2 0 7 b, 2 0 

7 i ft, A/D^mm 206a, 206b, •-, 2 0 6 iip?,#*lifc 

u±yV2 0 8 1: J; £ *iT mmtmm t & t>, £ f>i:H*li2 

1 0lz#frtl3o S^g|2 1 Oft, a»^tlfett#B^^^1--l) *©trfe 

§ o 

El 8 ft, Mgtf 2 7 0 £ £ ^I¥^(3^-rElT-feSo lei 

15 El fc^f «k "5 M^iJ^D -fe y -9- 2 0 7 a, 2 0 7 b, — 2 0 7 i ft, 
^ tilths l*)gM^U 305a, 305b, 305i, *5 

[UBS 3 0 6 a, 306b, — , 3 0 6 i§tt^ o g;fc, it^7°o -fe y 

it 2 o 8 ft, nuMfc&mmm 208a, & 3 as 208b, j&jr 

^-^SBIfgP 2 0 8 c, ^ — 7 J),* — 3 0 7 £o 

20 figp/tiJ 3 0 5 a, 305b, — , 305ift, ^tl^tl, A/D 
^l&^2 0 6 a, 2 0 6 b, 2 0 6 i mm £ ti tz A / D ^gMg 

3 0 7 B^tr-^ h 

T S &(DZ*&Z>o mW\£\ffi 306a, 306b, 306ift, Z tl 

^tl, W^'J 3 0 5 a, 305b, • 3 0 5 i IzfemZtitzA/ 
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j&t3tt ?>tiizRm&ii&&m&tVi&mm& 2 0 8 a jc^^ftSo 

H««s-&*!LJIIgB2 0 8 ali, ft £,RJt*3$jg£^ r>a^i:t 

2 1 0 l3#frftS 0 
^^tttB^Lii^ 2 0 8 blt M^MM 2 0 8 a # ffl* T £ *S JH 

712 *K 7 s -* IE MSB 2 0 8 c«, flaS**Tfc (l;fcfcJ:ttt*f$i2 17) t 

So 

3 0 7f±, E£«^mgR2 2 1 a^HgcDj@#&fe 

£tzl±±ffiffi, S^iJ7Dt ytf 2 0 7 a, 2 0 7 b, 2 0 7 iffl 

W^t'J 3 0 5 a, 305b, 3 0 5 i lc MM fc/fc C X faxk £ ft 

So ^ — y^^-^^^gR 3 0 7 fcl&tt;* tlfcMW^fE^l^^tt, 

tsj«m#LM 208 h&&&? Ss Ba^^m(c43(tsttm^n^^# 

tUt SflfsR-^tt^-^IBttfiB 2 0 8 c«ta, HSfttttgl (£fz 
(±tl*ft2 17) titSSSr^^Iiitit Stf «fc J; ^ n 
HS^^tltfSo 

El 7, 0 8 fc^ bfc«^t J: S^l^©lfe# - M?I#'J£I2! 9 
&m\sXmWTZ>o m 9 f±, #1^J7D^ ft2 0 7 a> 2 0 7 b, 

207 i ftxftte£>n2>mm%m,WT%mwmx$>%>o 

Bm^mU 2 2 1 at££e»TSfc#>©«^a s M^SB£fiB 2 0 1 7!|g 
^tlASiEibm^MiRgB 2 0 2 T* S £ ft BE m £ ft SB (Itfi 
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f±n$iWk?ti 2 2 5a) ti*ti5« £ ftfc: <fc tK JEE«£glSB 2 2 5 a fcfc 
StiU^^Sl, fg££ft£*g^J;£s 2 1 6, Ayr 

7 > h 2 1 8 ^^IT^SMt 2 1 7 Cli^tiSo 
tftfi*f& 2 1 7 t{^£ftfcM^U ^©a®-e/g#T LT £ 6 £ 
5 iifTb. Mx.ltiz.Vfo 2 1 4 ^irtSlfLTx^- h& »ma f 1&St*fil 2 

1 7*^ltEtfia5 2 2 1 a^tStf*,, 

3 ft£ «fc t>ffiS£tfegB2 2 1 aS8fCliIS;jSfSMT4. |g££ft 

S& 2 0 4 T&, tfcfcH£ftfc JE 
10 SffeifefiB 2 2 1 a, 2 2 9 a b fc © ) * * ft * ftif 2 

0 5 a. 2 0 5 i £31 < 0 iitfg^ 2 0 5 a, 2 0 5 i ^ft 
^ft, #*»ftfcM^*iiB Is Ztl*M^mm& 2 7 0 F*3© A/B&m 
§ 2 0 6 a, 2 0 6 il:«t5o £ £ A/DgjftS2 0 6 a, 

• •, 206 i t A/Dti^nfeif ^ti-eti^i^jrD -t ^207 

15 a, 2 0 7 b,-, 2 0 7 i ^#t|&^ft^o 

i?iJ7D-byf 2 0 7 a, 2 0 7 b, 2 0 7 i ft^ft {3 *5 

■9- 2 0 9 ±©fiEf|^M ( j ) 2 3 1 A*, El 7 fc: *5 1>T Ji^^ie b 
T^S ( = jBHHJ©) JE«^mgP 2 2 5 atfflSt^o ?h'J^ 
20 -b>-^ 2 0 9 ±6DEE«&&eB (k) 2 3 2 &m 7 t: £ £ =&j£m^J&gB 

2 2 1a, 2 2 9 a©t>ho ( CD JE S ^ gfl ) CffiStS, 

mmibrnm 2 4oit 07 t:*ws#«e»«<*: 2 1 6 2 

1 7 fcffiS b, ?(D*(DmmkffiM 2 4 0 A#W#fcf«f£2 1 6 13, 
M-fbSlifejK 2 4 0 B 2 1 7 t^ft^ft^^-r §o IS ^ <b $t 1$ 

25 2 4 0 A, 2 4 0 Btix £ 3 fc-fcft^ft 3 #7cfc (fcS^JilBf 

igtefcfcjlilT^ £®t®£> 2 &7cfc) ^ * 3/ Mb £ ftTiE;L ftt & „ 
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mm^mffl ( k) 232 #t&m yt 2 0 7 a, 207b, 

10 307 izfamztix ^tzbcD-z&Zo fcrnmrs^-yji'^-? 4 0 7 

iiffliJ©J±m^m@P ( j) 2 3 1 i:g{IJ©J±m^$^ (k) ©*!<fr£rfc>-fr 

(j, k) mmitmm 2 4 0 ©=s-^ * ^> ^ tfcfjfc it 

fc N d CT(±s Bu^ft^ 2 4 0 A(3^^1-^^-^;i/^-^ 2 7 1 h 

15 4 0 b tfflit^f-^i/r-^ 2 7 2^*^0x^50 

fcwmm^-^jisy*-'!? 4 0 7 mmitmrn 240 ^^^bTEi^-r 

^tu Mx-itmrnib* ts^ (i) 2 5 1 frt><DfcM&m*» m&m 

( i ) 2 5 1 tc*fjfo-r ^fEfttf^P^^-^;!/^"-^ 4 0 7 ©*&/l0Higfr S> 

temmm (D 2 6 l^^tato l t s ?<Dfcmmm (i) 26it 
(dv>7°i) >?mfiK mmhtv^z- (i) 2 5 1 

25 & o 

ipjii£ LTs mmt* v 3- ( i + 1 ) 252, nmib* vis*, a 
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+ 2 ) 2 5 3 , m&4tX (i + 3) 254, Hilfefls* r>i ( i 

+ 4 ) 2 5 5 , ••• t o T 4» , fcjf H# H ( i + 1 ) 2 6 2 , fe»B§ 
( i + 2 ) 2 6 3 , 1k ft R#!0 ( i + 3 ) 2 6 4 , ••• % ffl T Jl^frilx 

7 0 F*3T\ =g-26?!j7°P-te 2 0 7 a, 207b, — , 2 0 7 irj:C 
&m<DB.mmWkffi (k) 2 3 2 CDkOfliSSjtTM^IfcfT ftfcn§o * 
L-T, £n^©*£Jil(£M^i^4Mgfl 2 0 8 alzm^nx^ y i/ari: 

2 0 7 a, 2 0 7 b,-, 2 0 7 i T? M#J#lil to 3 CD 7? , 

ffltf cd je m ^ m sis (k) (DT^r(Dm^^^-D^x ±mmm-bmT vtzm 

^$1315 ( j ) 2 3 1 hS#JOJE«^m§P (k) ©T^T©^-^-^ 

101!li^^tl5o *>&<frici, 2 1 4 3 t %(Dffii&frt> (DM 

%m\J<DBLM&mifi*£ < ftJ©^ iii#fc£ftfc*glllfct*©ttgi:Ji 

fej#B#p^^-^;i/^-^ 4 0 7 &, &e>frc#>, mmtmm 2 4 0 a, 

2 4 0 B©#»©a^&%*UTB*ftl-J¥&fT fc^te»il£ft 
i 4:fc:«fc t)ft^bT*5 < d £&~Z%Zo Cdfii, M<b^i$ 2 4 0 A 
h 2 4 0 B ^©#H©?SV> t ct t) ^CD^a-e^^t-^. «£ -5 £JS*T D 
-©jg#r#«£ftT (j->i->k) ©{EMBtP^^tf^n&o 

fiiRir-^T-^ 4 0 7iis wmmiz&m 8 £^ 
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ftfiM U 3 0 5 a x 3 0 5 b.-. 3 0 5 i fc tim 

mztiZo mm-rzmj&z-Tzz. asm ^ y 3 0 5 a N 30 

5 b, -s 3 0 5 i t LTimMte* * y IT^fri: ITOJ;^ 

in 7, in 8 iz?jk Ltzmmizk 2>nv&<DWitt - n&m<Dm<DM&m 

1 0 ^^tllTiitSo 1 1 0 li, «?'J:r d -b y -y- 2 0 7 a N 2 

0 7b, 2 o 7 ito^fttet>tizmm<Dffl<DM%t&w-r&mwm-e 

B9K:*^TSiWbfc»^K:H:|qI-«F-^*fd-bT»*o WTil 

£©M0|JT'&, fsff f^P^r-^^r-^ 4 0 7 t^Xt^ j£ ffllj CD JEE 
S^^gP ( j ) 2 3 1 b$:iM(Df±mmmffi (k) ©^I^r-y: ( j N k) 

5=-* 2 9 5 §ffl^5o K-MfEftt^P^-r;!/^-^ 2 9 5 tt N MHiKb 
2 4 0 ACffiSt^r-^f-^ 2 9 6 tmmtmM 2 4 0 B (3 

z.(d &o taftm.fcmmm^r-yjiT-f 2 9 5 t-&o-t t«*m 
t^. ^titts mm-c&tnt. m (j-i) (Dmizx^, -r&;b*>. 
tfts. isUft, ^fio-efenttx ig (i-k) ©fittest), f & t> , 

~G <fo <5 o 

0"J;tfcJ!iIilft{b* y > ( i ) 2 5 1 frbVBLttmm*. m^im 

2 9 5 ( j - i ) £ 31 ffliJfKjfBfP^ ( j - i ) 2 

8 1 £f&ffifo H«fc^ M-afife* B^P^^-^;!/^-^ 2 9 5 *»c,s ( i 
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- k) &€lft£${HJ£ttl$|ia ( i - k) 2 9 1 *$ffit 0 * bTs mm 

&mmm ( j - i) 281 t&mtemmm ( i -k) 291 t^mn^s 
-rzo z(dv>7v >?m&s mmt* r>a ( 1 ) 251 ^ £©s^t 

leUt fc: b X , HH^b * y a (i + 1) 252, m&ib * v 5/ ( i 
+ 2 ) 2 5 3 , mmt* vi/a- (i + 3) 254. mmt * v is ( i 
+ 4 ) 2 5 5 , -ico^tfe, fcjf BSIg ( j - i + 1 ) 2 8 2 , fcffim 
m ( j - i + 2 ) 2 8 3 , -iis fsffB^ ( i + 1 - k) 2 9 2 s fe» 

io mm (i + 2-k) 2 9 3 s -t &m^T*ti?tifcm&m*m%.-r z 

&±g&tiE© <fc 5 lc\ fE»B$P^^-^;i/^-^ 4 0 7 id -ft 

^Ts ^ffliJcDEEm^^gP ( j ) 2 3 1 fcgffl!l©jEm£&SB (k) 

2 3 8 d^^-yr^ns^W^tzttfilpl^^feSOTs ^^MnrtElEH 
20 2 3 9 *e>^tifclSHt:ffi^"rs*liW1S«Sffli»bT* < tttS««c^« 

J±m«gB 2 3 8££±iCfe££©£bT±4'5tl^b-t^&^©&, £ 
25 jSi(Pi£t5. 

eas B^ng^-^^-* 407 ^frm.fcmmm^-7)i?—# 295 



37 



WO 03/042686 



PCT/JP02/11868 



ufflf;to0DM7'D-b ^ it 2 0 8 |*]©^65gJ;:-c^T ii^lll^) o £ ©&L 

SiS^lc j; Dt#^tife^^^iii^'fb1-ti{i\ ^Wfcmmi&2 l 6 £M(D 
^MMM2 1 7 t<DMWm (f &;b*>s ^311^1; fc&^^iiO ©» 
tBs l&tB 3 (#13fc^ iHI^ ffl tb M 2 0 8 bT-ff&5) 0 - ti 

® © # ft & £ S £ # ^ T" ^ 3 frfc t & £ o 

fit. £© ©#£(;: T Ifcllr 7" D-fe ^ 2 0 8 #±IE# 
4 0 7 , 2 9 5 b :<9fefc0«^7D 

4 0 7 , 2 9 5 §ffl^^iJ:t\ ^S?tt2 1 7 ®|51#tfbt^ 
tillr© Hit Jc ^J5S T § z £ X § % o 

ScDti^t2 1 7<0?g)K3&sait«:»^t:ffifATs » 5» 3&» U 
#K J&jRt 5 -* fcBtfc^— *BBi£g& 2 0 8 c izgBfi; U - © 831il £ ti 

£«LTfc}«P^-^;i^-# 4 0 7 ^M-Mfefil^P^^ 
-y;i^-^ 2 9 5 itmmfeT % «t 5 tciijff^-tfT & <fc VA 0 
7 (DMM(Dftm) 

*^Bj3©^J©HJSS^{3^^^^^^S^S§l2l®S#Bs it 



38 



WO 03/042686 



PCT/JP02/11868 



2& 0^ "T Z> o 

wrzm^mT&Zo mm^Tnt^o^s zom^&tfi&mwte, vh 

5 7Ta-itffe^7L/^>^ 5 0 6 , ^SfS^O^^g 5 0 8 , Biffed 
fft^g 5 0 9 , ^^^S 510 SfU §SS 501 l*l©7k 5 0 2 
*ttfc*tft<*: 503f*]©^Pf§504 £ Itit £ h#T'§5o T 

U-r-fe>-y-5 0 6 CD b& ffl fc: fct , ¥ UMVKD ^> — # 5 0 5 is*^77> 
h 5 0 7 ^bTtl@S^tl^o ^is5 0 1 ftidMftfr 5 

10 1 3 , mfeW 5 1 5 #IS:g£;h,T^£o 

^#§5 0 lt± N 7K 5 0 2 & 5 0 3 § iR$"T * t) . 

zk 5 0 2 tiibfcttitfM 5 0 3 *m^mz J; D tfcSf ZtztiXD 

15 Mtilfti: ttl±7j< 5 0 2 W^©» ^J^{i\ «3^£fflu3 

5 0 3li, SW^t £ K> W^ttl^tS ^PH 5 0 4 (^ijx. 

*w h\ M^cDiij^n^) cDmmm<Dfa&&ft t>ti^^MM.r$> 

&o &*>\ 5 0 3 ii s ©^^5 1 5 iz £oT^§§5 0 1 ftTju 

20 H&#k @^£*l3o 

^>i-» 5 0 5 fc£, (Htt^SFJfcflO 
T"&tK 7U-ft>t 5 0 6 hMtfctt 5 0 3 h CD ffiX" CD |g M CD $S H 
g§CD-£|3h& 9 , tfiJxf^ T-^X^-y^, #JI^MCDM3ft-£#ffi5oir& 

£ £ # T £ £ o 

25 ^L/^ -b >1t- 5 0 6 fcfc N £Em^mg|5h Ltilt^ &CDT& t> s Wtm. 

(DE.m^mm^ s 2 0 #7- u-w^Mmztir^Zo jeh^i^s 2 
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Mt4 t&fc, #tfc#5 03*©^ Pi? 50 4 S> Kl* £ n * 

*f77>b 5 0 7 li, i -fcf 5 0 5 ^7l/-ft>^ 5 0 6 © 

^>a-^ 5 0 5 £T Is 4 5 0 6 iiOfflt* ^ T"? > h 5 0 7 * ^ 

^^-a-a^^Ts i/ a. — ^ 5 0 5 ^ri/-r-b>-^5 0 6 ^©PhITcD^^ 
$R©fc5i#3&3Kl*Jfc:fT ton* <fc a t> s ^^i-H5 0 5, 

t>t5o 6 ^n^n©#ffit?cDjS#»[CDsi* 

Mi«tSS 5 0 8(t 7l/^ft>t 5 0 6 l*l©3gifc©J±*^m 

Iii?«illl]K5 2 1 , M^ft&B 5 2 2, M^tftmUlBS 5 2 3, 
ip@g(5 5 2 4 *lt8. 

Ei&fSt^tfmniB&s 2 i ti, KSbBPi: UTMtiir* &©-<?& ^ 

5 2 2 «s ii rn&mm^- 5 2 otitu*^^t5fci6 

Si L£ - (c iotffitHil 1 5 2 0 
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mmm 5 2 4 t± N M-^^ttnns&s 2 3 izx^x^m^ntzm^^mm 
fcEiiiif 5 2 o©!&) c^jffii-r-sfflifK^oJiii*^ *»#«r*o 

"T *tgft^#;£g 5 0 8 fcJU J±«^^^^ 5 2 0 &e>B.mm 

io 09 nje&ant-r s. 

A/D^m^ 5 2 5 , * 5 2 6 §lt§o A/ 

Dg|feS5 2 5 fcfc, Et&5&^tD&[IIB&5 2 1 T§llf;iII^^7t 

15 Mi 5 2 6 li, *8ttIEffi:fc,fctfIiSfc£fiftfiBfc ItiitS * CD 

20 (&W»1ft2E«fi<Z)9(rtfO 

( 1 ) m^ftZiffl 5 2 2 J; t) M*^$&IeI5§ 5 2 1 £ T EE * ^ f?t 
?52 OfcA***ifc*HI^tJ: D> ffim^m*^ 5 2 0 *>?,i^i 

^ji{i^ti^.o j±m«fS^5 2 o *»e>3@sM £ftfcMWMfc*> ^^—u 

25 505.7K 502 LTlfetfcft: 5 0 3(^I©^Pfl 5 04i3^-r^ o d © 
j@Wiftfci\ ^Pf§ 5 0 4 fc: J; !3 ti fx. $.X btebs Htf* 5 0 
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2 £ i/ 5 0 5 LTJ±*^m^^ 5 2 0 fcSi^nSo 

( 2 ) Ltz&.mm&mxk. «t ^ zti^tKDB.m&Wkm? 5 2 0 & & 
5 2 5 ^ j; atattu iifix frgtmzn, mmmms 2 6n,tDB 

t d t*fjfa-r * be ra is (^gggsfem® 512) ictin; 5 

0 3 (Dm^WLfcMM (flUfcJU 5 0 4 ) ifi&Z Z 

# < cD^BMteg (JES^glUS^ 5 2 0 ) Elites (EE*«J?t^ 5 2 

±T?ff "5 i fct<fc &*tft#5 0 3 P*3gpcDia«%^«^T^So 
Utttttcfci:, SUMU gftffl'J ^ft^ftT*®JR£ ftfc 1 

?52 o m^s &mmm t d tzMmv-tzmmmBrnm 5 1 2 &st 

HL, Stll£ftfc^E£iltlEj« 5 1 2 ±£Mf*jgWi£X©igifi<BAd £ 

mm-t^o mmm. ^mm^n^n-vmn^ntzmm^m^ 5 20© 

ft Jpftfc 2* Jfct" §^^©^SgjHfE*S@ 5 1 2ifi#m$ti. 

ztit>m.m(DmmMfcwm 5 1 2±T?©K#e#»x©igiBtit#;&nj*;* 

ft£ CI Stftflc 5 0 3 (DmmZ^OftftKDXm 5 0 4 ^^^fet4 

m&mtemmmt d&, m^WKommfr %.mffi^mx% &m -rat; 

ttSt5Kfigt»^ 5 2 0 
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t 2 (Dm. (t 2-t 1) T^So 

( 3 ) m&mtewmm t a & ^mmmi^m m 5 i 2 &gti?-f £ o 

r->3-—tt 505fczk502 (D^m J ^ r ^^^ 503ii7jc502 

5 ©it (l) . (2) £gt£ *i&x*;i/©5££#jt it, ^sekHkJMS 

1 2 # j; DJit^^^m^nso 

C5/sin052 = C2/sin^25 it ( 1 ) 

C 2 / s i n 6 2 3 = C 3 / s i n 6 3 2 5$ ( 2 ) 

d C 5 : a-— ^ 5 0 5 4 1 T: © £g E? © M S 

10 C 2 : tK 5 0 2 ^ © § © 51 Jg 

C 3 : Mt#t^ 5 0 3 fffOltlOlg 

6> 5 2 : > ZL-M 5 0 5 ^P,* 5 0 2 -\©£1^$©AI^ (fcB 

Itt) ^ 

0 2 5: ^ =l-U 5 0 5 ^?,* 5 0 2 ^©®^ $t © tB It (A 

15 tO 

0 2 3 :* 5 0 2 *6 M^fr 5 0 3 -\©S^© Af^f ( tB 

I*) ft 

0 3 2 : 7jC 5 0 2 ^ $>Mt&#: 5 0 3 -\©£g^$c© ml* (A 

*rf) ^ 
2 0 T & & o 
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